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英文缩写式     英文全称                      中文全称 
Cyt C            Cytochrome C                       细胞色素 C 
DAPI             4,6-diamino-2-phenyl indole        4,6-二脒基-二苯基吲哚 
PS               Phosphatidylserine                 磷脂酰丝氨酸 
DMSO             Dimethylsulphoxide                 二甲基亚砜 
ROS              Reactive Oxygen Species            活性氧 
MTT              3-(4,5-dimethylthiazol-2-yl)-      甲基四唑蓝 
2,5-diphenyltetrazolium bromide  
PI               Propidium Iodide                   碘化丙啶 
MAPK             Mitogen-Activated Protein          丝裂原活化蛋白激酶 
Kinase  
PMSF             Phenylmethanesulfonyl fluoride     苯甲基磺酰氟 
SDS              Sodium dodecyl sulfonate           十二烷基磺酸钠 
PBS              Phosphate-buffered saline          磷酸缓冲液 
DTT              DL-Dithioerythreitol               二硫苏糖醇 
APS              Ammonium persulfate                过硫酸氨 
EDTA             Ethylene diaminetetracetic acid    乙二胺四乙酸 
BSA              Bovine Serum Albumin               小牛血清白蛋白 
EGTA             Ethyleneglycolbis-(2-amino         乙二醇二乙醚二胺四乙酸 
-ethylether)-tetraacetic acid    
PAGE             Polyacrylamide gel electrophorisis  聚丙烯酰胺凝胶电泳- 
DMEM             Dulbecco’s Modified Ealge’s       DMEM培养基 
Medium  
HEPES            N’-a-hydroxythylpiperazine-       N-(2-羟乙基)哌嗪-N'-2-乙
N’-ethanesulfanic acid            烷磺酸 






















































































Valinomycin, a K+ selective ionophore, serves to dissipate the membrane 
potential of respiring mitochondria. It has been reported that loss of mitochondrial 
membrane potential is observed in the early stages of apoptosis induced by various 
agents. Its effect as an apoptosis inducer was reported in the late 1980s to early 1990s. 
It has been shown to induce apoptosis in several cell types including neurons, 
thymocytes , ascites hepatoma cells , pulmonary artery myocytes. In this study, we 
attempted to evaluate in detail the signaling cascades resulting in Valinomycin 
-induced HeLa cells apoptosis, focusing particularly on mitochondrial changes and 
the role of p38 mitogen-activated protein kinase activation. 
We first testified the antitumor activity of Valinomycin against HeLa, HepG2, 
Raji, MG-63 and KB cell lines, and the IC50 values were 4.2 μg/mL, 1.67 μg/mL, 0.8 
ng/mL, 3.1 μg/mL and 1.5 μg/mL, separately. 
We found that Valinomycin induced HeLa apoptosis was correlated with the 
depolarization of mitochondria and the regulation of Bcl-2 family proteins (Bax and 
Bcl-2), involved the generation of reactive oxygen species, the release of Cytochrome 
C from mitochondria, and the activation of caspase and p38 MAPK pathway, but no 
obvious activation of JNK MAPK. Caspase inhibitor (Z-VAD-FMK) induced a 
partially decrease of Valinomycin-induced apoptosis. p38 MAPK inhibitor, 
SB203580, also reduced an attenuation of Valinomycin-induced apoptosis and the 
activation of caspase-3. Collectively, our findings indicate that p38 MAPK and 
caspase signaling cascade are involved in the Valinomycin-induced HeLa cells 
apoptosis.  
Moreover, we examined the cross-talk between p38 MAPK and mitochondria 
–mediated caspase pathway. After treated with SB203580, caspase-9 activation was 
block with the decrease of p38 MAPK activation, while the expression of Bcl-2 
family proteins (Bcl-2 and Bax) were not affected and the release of Cytochome C 
were not blocked. It illuminated that the activation of p38 MAPK affects caspase-3 















Overall, we demonstrated that the caspase and p38 MAPK were involved in 
Valinomycin-induced HeLa cells apoptosis. These results indicated that Valinomycin 
activates two parallel caspase activation pathways, i.e., Valinomycin induces the 
disruption of mitochondrial potential, followed by the release of Cytochorme C 
relased. Meantime, Valinomycin activates p38 pathway which crosstalks to the 
mitochondrial pathway, both affect the activation of downstream caspase-9 and 
caspase-3 simultaneously. 
In addition, we studied the apoptosis of HepG2 cells induced by Valinomycin. 
We found that Valinomycin activated the expression of p38 and JNK, but the block of 
p38 and JNK pathways by SB203580 and SP600125 did not attenuate Valinomycin 
-induced apoptosis, indicating that p38 and JNK pathways did not involve in this 
apoptosis. However, more researches are needed to elucidate the apoptotic pathways 
induced by Valinomycin in HepG2 cells. 
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